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Hybrid approach for removal of an errant
intra-vascular pedicle spinal fixation screw in the
thoracic aorta
Benjamin D. Colvard, BA, Javier E. Anaya-Ayala, MD, Christopher J. Smolock, MD,
Alan B. Lumsden, MD, Michael J. Reardon, MD, and Mark G. Davies, MD, PhD, MBA, Houston, Tex
Late presentation of aortic injuries secondary to internal fixation hardware is uncommon and generally associated
with pseudoaneurysm formation. We herein present a case of transmural migration of a pedicle screw into the
descending thoracic aorta, which was revealed incidentally by computed tomography scan after almost 4 years of
hardware implantation. Approximately 75% of the pedicle screw was exposed to the bloodstream, and was
successfully removed using endovascular segmental exclusion to avoid aortic cross-clamping and an open approach
via left thoracotomy. This case illustrates the successful repair of an iatrogenic aortic injury using a hybrid technique.
( J Vasc Surg 2012;56:201-4.)
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rThe use of endografts in traumatic aortic injuries has
been well described in the literature, and is being usedmore
frequently due to the decreased 30-day morbidity and
mortality compared to open surgery.1-3 Late aortic injury
secondary to internal fixation hardware in the thoracic spine
has been documented; however, these injuries are relatively
uncommon and generally reflect development of a pseudo-
aneurysm.4 We present a unique case of transmural migra-
tion of a pedicle screw into the descending thoracic aorta,
which was revealed incidentally by computed tomography
(CT) scan more than 3 years after the implantation. In this
case, 75% of the pedicle screw was exposed to the blood-
stream, and was successfully removed using a combined
endovascular and open approach to reduce themorbidity of
aortic cross-clamping.
CASE REPORT
A 68-year-old woman with a history of hyperlipidemia, cardiac
arrhythmia, and chronic herniated disk, with compression and
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http://dx.doi.org/10.1016/j.jvs.2011.12.084yelopathy at T7-T8, underwent thoracic discectomy at that level
ith decompression of the spinal cord in April 2007. At that time,
he patient received an anterior intravertebral arthrodesis at the
ame level using an autologous rib graft and anterior spinal instru-
entation, with a low profile thoracic fixation plate (Synthes, West
hester, Pa). The patient, who was asymptomatic, was seen in a
outine follow-up for a lung nodule with her pulmonologist 3 years
ater. A noncontrast chest CT scan was performed, and revealed
hat one of the pedicle screws from the fixation plate had migrated
ignificantly and was now located intravascularly in the descending
horacic aorta. SubsequentCT angiography confirmed the position of
he pedicle screw on the left side, traversing the descending thoracic
orta, lying wholly within the thoracic aorta just under the anterior
all (Fig 1, A-D).
Given its position in the thoracic aorta, the decision was
ade to remove the screw. A left anterolateral fourth intercostal
pace thoracotomy was made, the lung and aorta were identified
roximally and distally to the level of the screw, which was
alpable through the aortic wall. A Talent 24-mm  11.5-cm
ndograft (Medtronic, Santa Rosa, Calif) was easily placed
cross the aorta at the level of the screw in order to exclude the
ortic segment and the screw from the circulation. The device
as balloon expanded proximally and distally, and an angiogram
howed no endoleaks. With successful exclusion, an anterior
ortic arteriotomy was performed and the screw was easily
emoved using the proper screwdriver. After removal of the
crew, the graft was ballooned at the level of the injury. Com-
letion angiography revealed no endoleaks or extravasation (Fig
, A-C). The arteriotomy was closed primarily and the patient
as taken to the intensive care unit in stable condition. She
ecovered well and was discharged from the hospital after 5 days
ithout further event. Six-month follow-up CT scan has shown
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the anterior wall.
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July 2012202 Colvard et alFig 2. A Talent 24- 11.5-mm endograft (Medtronic, Santa Rosa, Calif) was deployed at the level of the screw in order
to exclude the aortic segment and the screw from the circulation (A). After this, an anterior aortic arteriotomywas performed viaFig 1. Comparison of the chest X-ray from April 2007 after the spinal fixation (A) and noncontrast chest computed
tomography (CT) scan; anteroposterior (B) and axial views (C), demonstrated that one of the pedicle screws from the
fixation plate had migrated significantly. CT angiography three-dimensional reconstruction (D) confirmed the position of
the pedicle screw on the left side, traversing the descending thoracic aorta, lying wholly within the thoracic aorta just underleft thoracotomy and the screw was easily removed (B). Completion angiogram showed no endoleaks or extravasation (C).
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Volume 56, Number 1 Colvard et al 203no sequelae (Fig 3, A and B). One year after the surgery, she has
recovered well and has remained asymptomatic.
DISCUSSION
Aortic injury after spinal instrumentation is a rare
event. Due to the anterolateral position of the aorta in
relation to the vertebral bodies, there is a risk for injury
after anterior spinal instrumentation, as the screws may
lie 2 mm from the aorta.5 In this case, the screw likely
migrated slowly out of position and became intravascu-
larly displaced due to erosion through the wall of the
pulsatile thoracic aorta. It has been reported that most of
these cases are recognized 18 months after the spinal
surgery is completed.6 To our knowledge, there are 4
cases described in the literature that document the use of
endografts to repair such injuries.5-8 Our case was per-
formed using this anterior approach, which is in contrast
to a case presented by Minor et al7 in which the screw was
accessed via posterior incision and required simultaneous
screw retraction and endograft deployment. A recent
report from our institution by Bavare et al,8 described a
delayed rupture of the thoracic aorta 5 months after a
similar “hybrid” approach in an emergency setting. In
this case, the patient presented with hemoptysis, left
hemothorax that progressed to hemodynamic instability
2 days after the plate implantation, and was treated
emergently via endovascular exclusion of the thoracic
aorta, chest exploration, and primary repair of the defect;
it should be noted that the hardware was not removed.
Five months later, when presenting with aortic rupture,
the patient required descending thoracic aortic replace-
ment with a 26-mm Dacron graft and definitive removal
of the spinal hardware. Bavare et al8 believe that the
friction between the paraspinal plate and the stented
aortic wall likely caused wall thinning and eventual rup-
ture of the thoracic aorta, and this is a potential short-
coming when considering endovascular treatment of
these vascular injuries without addressing the offensive
and errant location of orthopedic hardware. The patient
described in our case report presented almost 4 years
Fig 3. A and B, Six-month follow-up computed tomo
asymptomatic with no issues related to the surgical procafter her spinal hardware was implanted; although sheas asymptomatic, we considered that removal of the
crew was the appropriate management to prevent pseu-
oaneurysm formation or potentially lethal complica-
ions such as an aortic rupture. In planning the case, a
urely open approach was considered and discussed as an
ption. We felt this patient to be at high risk for aortic
ross-clamping given her history of cardiac arrhythmia,
ulmonary issues, and overall frail physical state; whereas
he screw could very well have been removed with a
elatively short cross-clamp time, the physiological insult
ssociated with clamping of the aorta in this relatively
rail patient was deemed to be a much higher risk than
he hybrid approach.
The location of the hardware is important when con-
idering a hybrid approach, particularly in elective cases. In
he present case study, because the pedicle screw was posi-
ioned tangential to the vessel wall, the point of the screw
as not toward the lumen and there was less risk of en-
ograft perforation on the initial deployment. In addition,
ecause the screw was part of an anterior fixation device, it
ad to be accessed via left thoracotomy in order to expose
he spinal hardware.
In conclusion, our case illustrates the successful repair
f an iatrogenic aortic injury using a hybrid technique. The
ndovascular exclusion of the thoracic aorta avoided the
ignificant morbidity of aortic cross-clamping and allowed
ardware removal via left anterior thoracotomy.
The authors thank Daynene Vykoukal, PhD, for critical
eading of the manuscript.
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